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npoAontHo-ro^pwpoBAHHOM tpybu 

(57) Abstract 

CymaocTb tt3o6perero-ji: uttok cna6ffieu ua6opo&f onacrvwbix KOHTaKTHpyion-pix no ncpuMerpy c 
BHyrpeHHeit noDepxHocrtJO Tpy6bi uaajser. Mexg^y waHJseraMn pacnonoweH CMaoo^oibQf cocTaa MaHateTW 
nwcjox H^arnnmyio cwemno ripo^ajTbHO-ro4>prrpoBarnrovl Tpy6bt npo^nraipoBaHiryK) no cc sna^nnaM h 
BtacTynaM noaepXHocTb. Ha BtrcTynax ManffieTbi cfla6»eitbi pe6paww x©ctkocth. >KecTKocTb wander Ha 
3TMX ywacTKax paBHa mjut 6anbme jkcctkoctm uanwer na yuacTKax ena^HH. 2 wi. 



Description (OnncanHc H3o6pCTeiiii5iJ: 



M3o6peremic othochtch k CTpowToibCTBy . d wacTiiocTif k aanniTe weTaJuia Tpy6 ot D03/jeficrnn*i 
arpeccuBHbix cpen,, a umchho k ycrpoAcroaM /yi« HaHeceioiH noKpbiTttrt Ha BHyrpeHHKUo noBepxHOCTb 
rrpo^amjfo-PcxJjpiipoDaHiniix rpy<5. HcnonboycMbix b He^reraaoBOM npoKftjinncn«ocTW rrp« pcMOjrre oocaflHbtx 

KQJ10UH. 

W3oecnia ycrauoBKa, c noktombio rotoooh Lgamm^puMeciuie rpy6bi ro^pupyioT. 3a-reM uo;;ocpraioT 
HopManxi3autiH TOKawM BbicoRon uacroTbi (TBM), n cua3Ry Tpy6 ocyn*ecTBJiHK>r op m nocne nxJjpupoBamiH 
n, ©enn AO ro^pHpoBaraiR cMa3Ky Kpyrnwx rpy6 ocymocranHiOT irjaecTHMMH npncMaMii: caMoiojiHBOM 
cvca3oimopo uarepnana, nHeBMarauecKHM pacnbinefmeM mnt noKpbiBHbo*oi npo6Kax«n, to nocne 
ro^pHpoaaHHH cM03Ky xpy6 ocyn^ecTBnHKxr c nouoajbio riaKjm, cmomchhoh b CMaoKC h npOTHTHBacMOM Ha 
rpoce. 

Kpowe Toro, cropeBUiyio CMa3Ry, naneceHHyio nepe/j rc4>pHpoBaioieM w ORaraoiy Meranna nocne TBM, toktkg 
cnenyer y^annTt. c BHyrpeHHeH nooepxHocrn rpy6bi nepeA BropiraHOH cwa3K0M. 

tl3BecTHa TaRme ycTanoBxa n/ra naneccnnH jkj^kkx noRpbioubix uaTepuanoB Ha Buyrpeinaoio noBepxHOCTb 
rpy6 c noMOOjbio nepeMeu^axnnpxcH anacrtracbix npo6oK c MexamwecKHW npHnonou. Ctea coctoht H3 HByx 
anacTHMHboc npo6oK t c^Ha H3 Koropux nonBUJKHa. B npocTpaHCToo Memjjy npoORaMH aajmeaiOT pacHerHoe 
KonimecTDO noRpbiBHoro uarepn ana h cxarbrM Boanyxo&r, nqflaoacMbCM nofl n36biTo*iHbn4 AanneimeM 0.2 - 
0,3 MTla. nepeMenjaioT rrpo6RH no Tpy 60 npo Bo^y . npooKH coo^aiOT Heo6xo/niMyio ROHraRTHyio 
repMenwHocTb, a hx HapyjKHbrii nrraMerp Bbi6npajoT b aaBHCHMOcrn ot naanenHn cmaToro soonyxa, 
BH3R0CTU noKpbiBHoro MarepHana u bo3woxhocth ocraaneHUH nocnejniero b anne TOHKoro ffiwnRoro c/ioh 
Ha anyrpeinicA nooepXHOCTH Tpy6onpoBo^a. 

O/niaK0 xaKHC npo6Rii wnn waicRCTbi HCJib3H Mcnonb30BaTt> b rxxJjpnpoBainioft Tpy6e, TaK KaK hct ROHTaKTa 
MaHmtTU co dccm neproferpoM rpy6bi. KoirraRT uaH jRer h npon,ojibiio-ro4>pnpoBaHHOH rpy6bi 6yn,er TOjibKO 
no Bna#HHaM ro<$>p, a Ha Bbicrynax rxxjtp BBuny ero OTcyrcrBHH c waH jKeraMH 6ynyr cr anjmBaTbCH orxoRbi 
ooropeBmero Kceranna w Tipenbinyinen cwa3KH. nomropium cm 03 k a nocne o6pa6oTRM TBM raKXc oyner 
3aTeRaTb Ha am HenpiOKHMaeMbte MaHJ&erou ywacTRH. 

3anaue« H3o6peTeHnn HBJiHercH noBbimcHiie Ra^ecTBa cMa3RH c onHOBpcMeHHOH o*otctroh BHyrpenneft 
noBCpxHOCTH npoAanbHo-ro4>pHpoBaHHOH Tpy6bi 3a cuer o6ecneqeHHH ROirraRTHoro npwierannn kraroser no 
nepKueipy BHyrpeHHeH noBepXHOcni o6pa6aTbiBaeMOif rpy6t»i. 

riocTaBJieHHafl nejib ^ocTHraeTcn tcm. hto MatBRerbi HMewT npo^mmpoBauHyio c BnanjaiaMU h BbicrynaMM 
noBepxHOCTb, HReHTHMHyio ceueHHK) ROHTaRTupyKMneii Tpy6bi, Ha Bbicrynax waiimeTbi CHa6MeHbi pe6paMM 
jsecTROcni, npn aroM KecTKOCTb MaTOKeT Ha 3THX y^acTRax pasna mm 6ojibme ncecTKOCTH ManrKer na 
y^iacTRax wx Bna^nuH. 

KoHraRTHan noBepxHOCTb iio;^uwrhi,ix h Henon,BiuKHbix MaiuKer n^eirrw^ia BHyrpeHHeMy npo^wnio 
o6pa6aTbiBaeMoft Tpy6bi no ee nepHMerpy. TaR RaR npo4>Hnb Tpy€bi voacct cnoxHyio 4>opMy . cocrojnnyio to 
conpnmeHHbix yMacTROB BbtcrynoB u miapynu to jyin topo, <rro6bi MaHKerbi He Teparra ycToiwHBOCTb npw 
npoABHmeHHH b Tpy6e, Ha MamseTax no BbtcrynaM BbmanneHbt pe6pa mecTKOCTH, Koropbie o6ecne*niBaioT 
paoHOMepHoe npiusaTTie Manmer r Tpy6e it HaHeceime cmbskh paBHOMepicbiM cjioew. 

>KccTROCTb waiCRCT paajnniHa 11a Bna^nmax h Bbicrynax, TaR Rax curia rpeHKH c Tpy6oii Ha Bbicrynax 
6onbme, Mew Ha Bnammax. npw paeHou jkcctkocth jiflfyopuaufin Ha Bbicrynax Mamaer 6ywer 6onbrae, uro 
Mower npMBecTH k 3areRaHrao pe3HHbi w 6onee 6wcrpoMy ee H3Hocy. McnonHCHMe pe6ep JKecTROcm Ha 
Bbicrynax waroKer ynpouHHer hx npiweM creneHb aecTKOcrii 3aBMcnT ot MapKU peonmj, ee 
anacrHMHOCTH, romuHHbi wanHterbi h pa3Mepoa npoAanbHo-ro(t>pHpoBaHHOH rpy6bi. 

Ha $urA H3o6paxeH 060901 bhr ycTpoikrrea; Ha $ur.2 noRasaHa b nonepeMHOM ceMeHHM MaHHm c 
npo^iuiHpoBaHHOu k oirraKTBOM noBepxHOCTbio. noMenieHHaH BHyrpb npo^anbHO-ro^pHpoBaHHoif Tpy6w, 
pa3pe3 A-A Ha (Jjht.I. 

ycTpoilcrBO coctoht H3 Ha6opa Heno^Biimobix MaioKer 1 h non,BJURnoii ManmcrtJ 2 c petipaMH jecctkocth 3. 
pacnojiOTKeHHbix na mroKe ,4 n aaa3RH 5, Koropan 3ananHner npocTpaHCTBO we>Rny Maroseraun 1h2, a 
TaRwe comepxMT Rpbtoncy 6, Roropan coctomt h3 ocHOBaHHH 7 h 8 h 3arjiymKn 9 co mryuepoM 10, 
3aKpenneHHOM Ha rohhc npoAOJibHO-rxx^popoBaioiort rpyCbi II, HMetoineu Bnajnim>i 12 m Bbicrynbi 13. 

ycTpoftcTBo pa6oraer cnen^iouniM o6pa30M. 

HenonBtURHbie ManmeTbi 1 wecrRo RpenHTcn Ha nrroRe 4 11 bboahtch c ropnja b npo^ojibHo-rcKjjpHpOBaHyK) 
rpy6y 11, a Mairoera 2 HacaKMBaeTCH Ha uttor 4 c B03vio7RHocrbio nepeweoieHMH no nrroRy. npocrpancTBO 
utmjjy 3thmm MaHJReraMH aanarainercH cMa3owbtM cocraooM 5. Co6paioibie na uttorc MaHmcrbi 
npon.BMrafOT BHyrpb rpy6bi. 3areM c ropua rpy6bf 11 o^eoaioT m Rpennr ocuoBaimR 7 h 8 n 3annyniRy 9 co 



nrrynepoM 10 pa3 f b€Mnofi KpwniKii 6. flocnc MoirrajKa ycTpoircroa iia «rpy6e 11 *iepe3 urryuep 10 noflaercn 
flaaneHJie oosflyxa, no# ac^ctbucm kotopopo npoHcxoflirr npoABusteHMe BHyrpu Tpy6w Manner 1 h 2 co 
mTOKOM 4 m CMaaxou 5 Merely hhmh. npu 3tom ua6op HenoflaiaHux ManmeT 1 cituMaer c BHyrpemjeA 
noaepxHOCTM npo^an u i o- ro$ pwpo bojb i oii xpy6w U crapyio cMaoKy. ok a/tuny, a no^eauaHa* uawscTa 2 no/j 
jjeifccrwieM /jaaneHUH Boo^yxa cKonboirr no urroRy. CMa3Ka 5 BbmaarcuBaercH o 3a3op Mcuy^y MamseTofi h 
npcxjinncw BHyrpcHHcii noBcpxHocni Tpy6t>i 11 u HaHocirrcH Ha 3Ty noBCpxMocrb. 

Tlpw Bbtxo^e to Tpy6w 11 na6opa Mai user 1 ii 2 npOioeo^irrcH onunoMCHHe no/janw oo3,^yxa Mepe3 nrryuep 10 
u ^ewoirrajK paai^eMHoi* Rpbtcnui 6. 

Tax KaK vcaicseTbi I h 2 hmciot <J>opwy npo$Hn*z Hapywnofi KonraKTHofi nOBCpxHOCTH, imcHnraHyio $opMe 
BnyTpcHHcft noeepxHOCTH npo^omjio-ro<J>pnpoBaHHOM Tpy6w 11; to BHyTpeHHHH noBepXHocrb Tpytibi 
pafiHouepHO OHKB^aercn Heno^Bumubivai ManfflerawH 1. to ecrb nepefl HaifecemicM cwaa&H uouoii crapaa 
cuaaKa yjjajiHercH, a b 3aoop uemjjy MawseTofi 2 u BHyrpeHHed noeepxHocTtJO Tpy6w 11 Bt<tjaannBaeTC5? 
CMa3Ka« ROTopaH paBHOMepHo HaHocHTCd no BHyrpeHHeH noeepxHOCTH no Bcew jynme Tpy6bi. B Kajs£0M 
THQopaoMepe oticaRHbix Tpy6 b/ih oTflejibnoft Tonn^mfbi npuueaaerca nnacTbipb. p/mHa nepnuerpa 
HapyjBJHofl noBepxHocTH KOToporo HCCKOJihKo 6onbui€ jj/ts/iHhA BHyTpeHHCH noecpxiiocTM o6ca^Hofi Tpy6bl B 
HHTcpBarie peMoirra. A Tax kzk jynnia nepnMexpa jsjm KarcRon Tarranmw ctchkh cboh, to h BiiyTpeuHiul 
npo<J)HJib nnacTbipn jxjvi Ka^/jort TO/nnHHbi ctchkh o6ca#HOH Tpytiw paamfqeH h oooTBercTBCHHo 
Heo6xoAHuo CBoe ycrpoiicTBo. 

3aBQCKMocTb paaMepoB uamKeTbi ot nmopaoMepoB ro4>pnpoBaHHbix Tpy6 cee^ena b TaSrmny. 

TIpe^naracMoe ycrpoitcTeo momct 6brrb ncnojib3OBaH0 npw rororoancHMH nnacrwpeH, npHMeHneutoc pjin 
BOCCTaHoaneuHH repMcnwHOcra ofcaRiibix ko/iohh nMaMeTpOM 140, 146, 168 mm h jjpyrux paowepoo. 

OimyCT MMCTb BHMTXy. MTO B 3aBHCHM0CTH OT TBCpAOCTH pC3HHbI ^MaMeTp nO^BHJKHOtt MaiUKCTbl aojijkch 

6biTb paBHbiM jjnaMeTpy HenoowsHbix Manmer (npu Macno6eH30croHKOM peoioie cpejnieft TBepjjocnc) hjih 
Meabuie hx Auauerpa (npu Macno6eu30croMKOM peamic noebinicuHOH tbcp^octk). riocne^Hee ycjiOBHe yureno 
b fluyx nocjie^iiHX rpa^ax Tadnnqbi. 

McnoJTb30BaHHe hooCpctchmh noooanur noBbicwxb KaiccTBO HancccHMH cwaaKM Ha BHyrpcHHioio 
nooepxHOCTb npoB,onbHO-rcx|)pKpoBaiotbix Tpy6 k 3Ha™Tenbno coKpaTMTt> TexHonoTHMecKyio onepamoo no 
no^roTOBKC Tpy6bf k ncnojib30Ba«Hio b cKsaKHHe. 

Taxan Manmera MoneT 6biTb npuMenejia TaKJKC npu o6pa6oTKe npo^ojibHO-ro^pnpOBaHHbix ipy6, b 
paajiH^Hbix ycrpoftcTBax, rn^e ohh ncnojib3yiOTCH- 



Claims (4>opuyjia H3o6percHK5i]: 



yCTPOHCTBO fl/LH HAHECEHMfl CMA3KM HA BHYTPEHHBOK) HOBEPXHOCTb 
nPQqOJlbHO-rODPMPOBAHHOM TPYEbl, coflepwamee MexaHircecKiiM npHBOfl. oitok c HafopOM 
anacTHWRbDc KOHTaKTnpyjonnra no nepnwerpy c BHyTpCHHCfl noocpxnocrtJO rpy6bi uaiDKCT, 
pacnanoffieuHhcu tAcmpy MauMcTaMH cMa3omibcu cocras n oanopHbru yoen. oT/mwaiomeecH tcm. trro 
MaiOTCTw itmcjot H^cirrnunyTo ceweinno npo^ojibHO-PO^pHpOBaHHOM Tpy6bi np<x|njmpoBanHyB> no cc 
Bxia^HHaw h Bbtcrynay noBepXHOCTb, npH yrow wanmerbi Ha Bbicrynax cna6meHw pe6paMH KecTKOCTw. a 
KecTKOCTb uaaffieT Ha sthx yMacTKax paana haw 6ojibme xcctkocth waHKCT na yuaerxax kx Hna/niH. 



Drawtng(s) I*-leprexH|: 
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(54) DEVICE FOR LUBRICATING INNER SURFACE OF LONGITUDINALLY 
CORRUGATED PIPE 

(57) Abstract: 

Substance of invention: A rod is fitted with a set of elastic cups which are brought in 
contact with the inner surface of a pipe over the entire pipe perimeter. Lubricant is filled 
into the space between the cups. The cups are profiled identically to the inner surface of 
the longitudinally corrugated pipe so that they have ridges and grooves identical to those 
on the pipe surface. The cup stiffness at the ridges is equal to, or greater than, that at the 
grooves. 2 dwgs 



Description: 

The present invention relates to construction and — more specifically — to the protection 
of pipe metal from aggressive media; in particular, it relates to devices for applying 
coatings to the inner surfaces of longitudinally corrugated pipes used in oil and gas 
industry for repairing casing strings. 

An apparatus is known, using which cylindrical pipes are corrugated and then normalized 
with high-frequency currents (HFC), and, while prior to being corrugated cylindrical 
pipes are iubricated by known methods such as the self- feed of lubricant, pneumatic 
spraying or application of lubricant through the use of cover plugs, after the corrugation 
process the pipes are lubricated using hemp which is soaked in lubricant and then pulled 
through the pipes by means of a rope. 

Also, the lubricant burnt during the corrugation process and the metal scale formed 
during the HFC treatment need to be removed from the inner surface of the corrugated 
pipe before it is re-lubricated. 

An apparatus is also known, which serves for applying liquid coating materials to the 
inner surfaces of pipes with the use of power-driven movable elastic plugs. The apparatus 
has two elastic plugs, one of which is movable. A definite quantity of coating material is 
poured into the space between the plugs, and the plugs are moved along the piping by 
compressed air supplied at an excessive pressure of 0.2 to 0.3 MPa. The plugs create the 
necessary contact tightness, and their outside diameter is selected according to the 
compressed air pressure and the coating material viscosity and also so as to ensure that a 
thin liquid layer of coating material is applied to the inner surface of the piping. 

However, such plugs, or cups, cannot be used in a corrugated pipe since there is no 
contact between the cups and the pipe over the entire pipe perimeter. The cups will 
contact the longitudinally corrugated pipe only at the grooves between corrugations, and 
burnt metal and the previously applied lubricant will accumulate on the corrugation 
ridges due to the lack of contact with the cups. Lubricant re-applied after the HFC 
treatment will also accumulate on the surfaces that do not come in contact with the cups. 

The object of the present invention is to increase the lubrication quality in the course of 
cleaning the inner surface of the longitudinally corrugated pipe by ensuring an adequate 
contact between the cups and the inner surface of the pipe over the entire pipe perimeter. 

This object is achieved by designing cups whose surface is profiled to produce ridges and 
grooves identical to those on the surface of the pipe under treatment. The cup ridges are 
provided with stiffening ribs; the cup stiffness at the ridges is equal to, or greater than, 
that at the grooves. 



The profile of the contact surfaces of the movable and fixed cups is identical to the inner 
profile of the pipe under treatment over the entire pipe perimeter. Since the pipe has a 
complex profile consisting of alternating ridges and grooves the stiffening ribs provided 
on the cup ridges prevent the cups from becoming unstable while they are moved along 
the pipe; due to the provision of such ribs the cups are uniformly pressed against the pipe 
and a uniform layer of lubricant is applied to the pipe surface. 

The cup stiffness at its ridges differs from that at its grooves since the friction between 
the pipe and the ridges is greater than that between the pipe and the groove surfaces. If 
the cup stiffness were the same, the cup ridges would be more strained, which would 
result in the rubber flow-in and in a more rapid wear of the cups. The stiffening ribs on 
the cup ridges strengthen the ridges, the degree of stiffness depending on the rubber 
grade, its elasticity, the cup thickness and the dimensions of the longitudinally corrugated 
pipe. 

Fig. 1 is a general view of the device, Fig. 2 presents a cross-sectional vies of a cup 
which has a profiled contact surface and is placed in a longitudinally corrugated pipe, 
section A- A in Fig. 1 . 

The device comprises a set of fixed cups 1 and movable cup 2 provided with stiffening 
ribs 3 and mounted together with the fixed cups on rod 4, lubricant 5 filling the space 
between the cups 1 and 2, and cover 6 consisting of bases 7 and 8 and stopper 9 with 
union 10 which is fastened to the end of longitudinally corrugated pipe 1 1 having grooves 
12 and ridges 13. 

The device functions as follows. 

The fixed cups 1 are rigidly mounted on the rod 4 and inserted into longitudinally 
corrugated pipe 1 1 through one of the pipe ends, and the cup 2 is fitted on the rod 4 so 
that it is movable thereon. The space between these cups is filled with lubricant 5. The 
cups assembled onto the rod are moved into the pipe, and then the bases 7 and 8 of the 
split cover 6 and its stopper 9 with the union 10 are mounted and fixed at the end of the 
pipe 11. After the device is mounted on the pipe 11, compressed air is supplied via the 
union 10 with the result that the cups 1 and 2 move inside the pipe together with the rod 4 
and the lubricant 5 contained in the space between the cups. As this takes place the set of 
fixed cups 1 removes the old lubricant and the scale from the inner surface of the 
longitudinally corrugated pipe 1 1, and compressed air causes the movable cup 2 to slide 
along the rod. The lubricant 5 is squeezed out into the space between the cup and the 
inner surface of the pipe and applied to this surface. 

When the set of cups 1 and 2 moves out of the pipe 1 1, the compressed air feed through 
the union 10. is shut off and the split cover 6 is disassembled. 

Since the external contact surfaces of the cups 1 and 2 are profiled identically to the inner 
surface of the longitudinally corrugated pipe 1 1 , the inner surface of the pipe is uniformly 
cleaned by the fixed cups, i. e., before fresh lubricant is applied the old lubricant is 



removed and then fresh lubricant is squeezed out into the space between the cup 2 and the 
inner surface of the pipe 1 1 and uniformly applied to the inner surface of the pipe 
throughout its entire length. With each size of casings use is made of a patch whose outer 
surface perimeter is somewhat longer than the inner surface of the casing over the repair 
interval. And since for each wall thickness the length of the perimeter is different the 
inner profile of the patch differs with each casing wall thickness, requiring the use of a 
separate device. 

The dependence of the cup dimensions on those of corrugated pipes is tabulated below. 

The proposed device can be used in making patches which are utilized for the purpose of 
restoring the tightness of casing strings 140, 146 and 168 mm in diameter, as well as 
casing strings having other diameters. 

It should be borne in mind that depending on the rubber hardness, the movable cup 
diameter must be equal to that of the fixed cups (in the case of oil- and gasoline-resistant 
rubber of medium hardness) or must be smaller than the fixed cup diameter (in the case 
of oil- and gasoline-resistant rubber of high hardness). This requirement is taken into 
account in the last two columns of the table. 

The use of the invention would make it possible to increase the quality of lubricating the 
inner surface of longitudinally corrugated pipes and would considerably reduce the time 
and effort spent in preparing such pipes for use in wells. 

Such a cup can also be utilized for processing longitudinally corrugated pipes in various 
devices when these pipes are used. 



Claims: 



A DEVICE FOR LUBRICATING THE INNER SURFACE OF A LONGITUDINALLY 
CORRUGATED PIPE, which consists of a power drive; a rod carrying a set of elastic 
cups contacting the inner surface of the pipe over the pipe perimeter; lubricant contained 
between the cups; and a cover assembly and wherein the cups are profiled identically to 
the inner surface of the longitudinally corrugated pipe so that they have ridges and 
grooves identical to those on the pipe surface, the cup ridges are provided with 
strengthening ribs, and the stiffness of the cups at the ridges is equal to, or greater than, 
that at the grooves. 



Drawings 



Fig. 1 



Fig. 2 
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